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ABSTRACT 
 
Improper food handling of Chinese has caused problems that cannot be ignored. Because of 
great favor on Chinese food and the indispensable role Chinese people play in the U.S., it is thus 
of our interest to study the knowledge, practices, and attitudes of Chinese population in the U.S. 
in the aspect of safe food handling. Theory of Planned Behavior (TPB) and Health Belief Model 
(HBM) have been applied widely in researches of health-related behaviors, but they haven’t 
been extensively used in empirical studies aiming at understanding people’s beliefs and practices 
of food safety. Based on TPB and HBM models, nine hypotheses were proposed. An English 
questionnaire was developed, translated to Chinese and distributed via an Internet survey web 
site. A total of 102 valid responses were collected. Using a linear regression model, attitude 
toward behavior and self-efficacy were identified as significant indicators of safe food handling 
practices. 
 
Keywords: food safety, safe food handling practices, Chinese population in the U.S., Theory of 
Planned Behavior, Health Belief Model, multiple linear regression. 
 
INTRODUCTION 
 
Improper food handling is the leading reason for food poisoning incidents in China. 
According to a recent report published by Ministry of Health of China, in the first five months of 
2010, 68 food poisoning incidents occurred in mass food providing units, accounting for the 
majority of total 108 incidents reported (Ministry of Health of the People's Republic of China, 
2010). The major cause of the incidents was failing to heat food and raw materials long enough 
to kill bacteria and natural internal toxins. 
 
Similar cases also happen outside China. From time to time, Chinese restaurants are 
implicated in several reports of food poisoning due to improper food handling (Boyce et al., 
1996; Cowden, Hamlet, Locking, & Allardice, 2003; From, Hormazabal, & Granum, 2007; Haas, 
Vogt, & Sterry, 2001; Milazzo, 2000). Considering the widespread popularity of Chinese food 
around the world, food safety issues in Chinese restaurants have become more important than 
ever before. An effective approach to reinforce food safety practices in Chinese restaurants may 
be one that aims at changing behaviors of restaurant workers, which are mainly Chinese. 
Chinese is a significant part of the U.S. population. Since the first generation of Chinese 
immigrants reached the U.S., Chinese culture has been continuously influencing the American 
society. Thus, impacts of behaviors of Chinese in America should not be neglected, especially in 
the aspect of food safety. 
 
Both Theory of Planned Behavior (TPB) (Ajzen, 1991) and Health Belief Model (HBM) 
(Rosenstock, 1966) have been applied widely in researches of health-related behaviors, TPB 
proposes three determinants of behavioral intentions: attitude toward behavior, subjective norms, 
and perceived behavioral control. Attitude toward behavior is an individual’s personal evaluation 
of an action. Subjective norms are an individual’s perception of the society’s normative opinion 
about an action. Perceived behavior control, which is very similar to the concept of self-efficacy 
(Bandura, 1997), is an individual’s perception of own ability to execute an action. HBM is a 
model specially designed to explain and predict behaviors related to health. The original model 
suggests four constructs on which an individual’s health behaviors are based: perceived 
susceptibility (an individual’s evaluation of how easy he/she could involve in one condition), 
perceived severity (an individual’s evaluation of how serious a condition and its subsequent 
consequences would be), perceived barriers (an individual’s assessment of the cost of performing 
a health action), and perceived benefits (an individual’s assessment of how positive the outcome 
of a health action would be). Some other components acting as mediating factors were 
incorporated into the model later, such as demographic values, social economic status, cues to 
action (external factors that encourage the desired action), and self-efficacy (Becker, Drachman, 
& Kirscht, 1974). TPB and HBM haven’t been extensively used in empirical studies aiming at 
understanding people’s beliefs and practices of food safety. 
 
In summary, improper food handling of Chinese has caused problems that cannot be 
ignored. Because of great favor on Chinese food in the U.S. and the indispensable role Chinese 
people play in the U.S., it is thus of our interest to study the knowledge, practices, and attitudes 
of Chinese population in the U.S. in the aspect of safe food handling. To our knowledge, no 
similar studies have been conducted so far. Based on the theory of planned behavior and the 
health belief model, we propose the following hypotheses: 
H1: Attitude toward behavior will have a positive effect on safe food handling practices. 
H2: Self-efficacy will have a positive effect on safe food handling practices. 
H3: Perceived barriers will have a negative effect on safe food handling practices. 
H4: Perceived benefits will have a positive effect on safe food handling practices. 
H5: Cues to action will have a positive effect on safe food handling practices. 
H6: Knowledge of safe food handling will have a positive effect on safe food handling 
practices. 
H7: Age will have a positive effect on safe food handling practices. 
H8: Education will have a positive effect on safe food handling practices. 
H9: Food safety training will have a positive effect on safe food handling practices. 
 
 
 
 
 
 
METHODOLOGY  
 
Instrument 
 
An English questionnaire was developed based on several previous studies. The 
questionnaire was then translated in Chinese by the researcher. To ensure accurate translation, 
the Chinese version questionnaire was translated back to English by a commercial translation 
company. The two English version questionnaires were then compared and their discrepancies 
were observed and repaired. The Chinese version questionnaire was modified accordingly. Two 
Chinese native speakers were given the Chinese version questionnaire, which was further 
modified based on their opinions. 
 
Data Collection 
 
 The Chinese questionnaire was posted on an Internet survey web site, and its link was 
shared on an e-mail distribution list which nearly all Chinese living in a college town in Midwest 
U.S. subscribed to. The questionnaire was kept on the web site for one and half months before 
data were collected and analyzed using PASW Statistics 18. Significance was achieved if p<0.05. 
102 valid responses were received. 
 
RESULTS 
 
Demographic information of participants is shown in Table 1. In addition, the 
respondents’ origin was inquired in the questionnaire. Most respondents come from more 
economically developed regions in China. 
 
Table 1 
Demographic Characteristics of Participants 
Variable Percentage %  
Sex 
Male 
Female 
 
41.2 
58.8 
 
Education 
Junior high school 
Senior high school 
Studying in a university 
Having received a college degree 
Studying in graduate/professional school 
Having received an advanced degree 
 
2.0 
1.0 
9.8 
13.7 
25.5 
48.0 
 
Received education on food safety during past 5 years 
Yes 
No 
 
30.4 
69.6 
 
Age 
20 to 24 
25 to 29 
30 to 34 
35 to 39 
40 to 44 
 
16.67 
40.20 
16.67 
8.82 
8.82 
 
45 to 49 
50 to 54 
55 to 59 
2.94 
3.92 
1.96 
 
To assess reliability, Cronbach’s alpha was calculated for attitude toward behavior, self-
efficacy, perceived barriers, perceived benefits, and cues to action. The results are shown in 
Table 2. All variables demonstrated satisfactory reliability level. 
 
Table 2 
Cronbach’s alpha of TPB and HBM variables 
Variable ATB SE PBR PBF CUE 
Cronbach’s alpha .73 .84 .86 .83 .77 
Note: ATB = Attitude toward behavior; SE = Self-efficacy; PBR = Perceived barriers; PBF = Perceived benefits; 
CUE = Cues to action. 
 
A linear regression model was fitted using safe food handling practices as dependent 
variable and attitude toward behavior, self-efficacy, perceived barriers, perceived benefits, cues 
to action, knowledge of safe food handling, education, food safety training, and age as 
independent variables. The model fitting results, shown in Table 3, indicated that ATB and SE 
were significant indicators of PRC. Therefore, H1 and H2 were accepted and other hypotheses 
were rejected. 
 
Table 3 
Fitted Linear Model (F=14.79, p<.001. R2= .59, adjusted R2=.55). 
Independent Variables Beta S.E. t p
EDU .08 1.17 .98 .33
FS .12 2.77 1.65 .10
AGE .04 .16 .58 .57
ATB .37 .42 3.68 .00
SE .37 .40 3.86 .00
PBR -.04 .17 -.60 .55
PBF -.09 .54 -1.01 .32
CUE .15 .28 1.88 .06
KNO .07 .30 .90 .37
Note: PRC=Safe food handling practices; EDU=Education; FS=Food science training; 
AGE=Age; ATB = Attitude toward behavior; SE = Self-efficacy; PBR = Perceived barriers; PBF 
= Perceived benefits; CUE = Cues to action; KNO= Knowledge of safe food handling. 
 
 
DISCUSSION AND CONCLUSION 
 
It was demonstrated in our study that attitude toward behavior and self-efficacy are 
strong indicators of food safety practices among Chinese, which is consistent with several studies 
investigating other behaviors. Interestingly, knowledge of safe food handling did not show 
significant effects on safe food handling practices. This discrepancy is also found by some other 
researchers. 
 
A number of issues weaken the strength of this study. First, sample size was relatively 
small and the majority of participants were of relatively young age, highly educated, and from 
developed areas of China. Thus, the sample may not be representative enough. Second, 
distribution of questionnaire via internet is convenient, but may perceived less formal, leading to 
inaccurate answers.  
 
In conclusion, we conducted the first research to assess the attitudes, knowledge, and 
practices about safe food handling in Chinese population of U.S. using theory of planned 
behavior and health belief model variables. It was found that attitude toward behavior and self-
efficacy were significant indicators of safe food handling behaviors. Another notable finding was 
that higher score in food safety knowledge did not lead to more positive safe food handling 
techniques. To better understanding safe food handling behaviors of Chinese people in U.S., a 
larger scale study with more representative sample is needed. 
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